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1. Consider the specific heat capacity of the following metals.
Metal Specific heat capacity /J kg’l K2

Cu 385

Ag 234

Au 130

Pt 134

Which metal will show the greatest temperature increase if 50 J of heat is supplied to a 0.001 kg sample of each
metal at the same initial temperature?
A. Cu

; Ag
Au
Pt

2. Which statement is correct for an endothermic reaction?
A Bonds in the products are stronger than the bonds in the reactants.
Q Bonds in the reactants are stronger than the bonds in the products.
C. The enthalpy of the products is less than that of the reactants.
D. The reaction is spontaneous at low temperatures but becomes non-spontaneous at high temperatures.
3, According to the enthalpy level diagram below, what is the sign for BH and what term is used to refer to the
reaction?

reactants

products

reaction progress

bH i
A positive endothermic
B neg_&g}gy_g exothermic
¢ positive SHoIhRric
0.° | ___negative JAnaothermic,

4, When 40 joules of heat are added 10 3 soing‘)le of solid H20 at =16.0°C the temperature increases to -8.0°C. What
is the mass of the sohd H0 sample?

[Specific heat capacity of HaO(s) = 20} {'!Kd]
A 25¢
@ 504
€. 10g
D. 160 g
5. The LriHe values for the formation of two oxides of nitrogen are given below,
4 Na(g) + 02(8) & NO(g) AHY < =57 1y mol ™}
N2(g) + 202(g) > N20al(g) AH® = 49 1 mot ™!
Use these values to calculate AHe for the following reaction {in ki):
) 2NO2(g) 2 N204(g)
A. =105
B -48

+66
A +123
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Mevw ohch eravgy i joules, is required 1o incresse the temgpersture of 2.0 g of stueminium from 3% 1o 30°C?
{Specific heat of Al « O 50 l"‘ l'b"l

A g3
45
8¢
G 54
{Total 1 mark)
Which cw&nn on is correct for a chemical reaction that absorbs heat from the surroundings?
Type of reaction AM at constant pressure
A Exothermic Positive
Exothermic Negative
b Endothermic Pasitive
D Endothermic Negative
{Total 1 mark|
Using the equations below:
Cls) + 02(g) » CO(g) 8H° = -394 1y mol”!
Mn(s) + 02(g)  MnO;(s) 8H° = -520 k) mo! ™}
What s &K, in kJ, for the following reaction?
' Mn03(s) + Cls) = Mn(s) + CO2(g)
A 914
® 16
C ~126
D -514
{Total 1 mark)
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10.  In agueous solution, potassium hydroxide and hydrochloric acid react as follows.
KOH(aq) + HCl(ag) = KCl(aq)+ H20(1)
The data below 1s from an experiment to determine the enthalpy change of this reaction.

500 cm3

dm™> solution of HCI.
initial temperature of each solution = 19.6°C
Final temperature of the mixture = 23.1°C

of a 0.500 mol dm-3 solution of KOH was mixed raplidly in a glass beaker with 50.0 cm3 of a 0. 500 mol

{a) State, with a reason, whether the reaction is exothermic or endothermic.
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(b)  Explain why the solutions were mixed rapidly. <3
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{c)  Calculate the enthalpy change of this reaction in kJ mol 2. Assume that the specific heat capacity of the

TBL solution is the same as that of water.
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(e)  The experiment was repeated but with an HCI concentration of 0.510 mot dm ~ instead of 0.500 mol

dm's. State and explam what the temperature change would be
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(Total 10 marks)
11.  Given the following data:

<\ C(s) €¥2(g) > CFalg); AHY = =680 k mol !
s -2 Falg) > 2F(g), BH2 = +158 ki mol*
® =\ C(s) - Clg), BH3 = +715 K mol ™!

calculate the average bond enthalpy (in kJ molt? for the C—F bond. */
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12.  Two reactions occurring in the manufacture of sulfuric acid are shown below:
reaction|  S(s) +02(g) = SO2(g) aH® = -297 kI : @
reaction Il SO2(8) + 4 02(8) &= $03(g) aH® =92k :

(i) State the name of the term AHG. State, with a reason, whether reaction | would be accompanied by a
decrease or increase in temperature.

an® = siodadd anfa (M?\ of vmn (3)
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(i) Atroom temperature sulfur trioxide, 03, is a solid. Deduce, with a reason, whether the AH~ value would

be more negative or less negative if SO3(s) instead of 503(g) were formed in reaction Il.
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(i)  Deduce the AH™ value of this reaction:
S(s)+ 1+02(g) > SO3(p)
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13. (i) Define the term gverage bond enthalpy. k
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(i) Explain why Br is not suitable as an example to illustrate the term average bond enthalpy.
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(in)  Using values from Table 10 of the Data Booklet, calculate the enthalpy change for the following reaction:
:x CHal(g) + Bra(g) = CH3Br(g) + H“Br(g}
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(iv)  Sketch an enthalpy level ¢ |'é'g"rva§‘f5rtﬁ“e réaction in part (iii).
(2)

(v)  Without carrying out a ¢Siultion; suggest, with a reason, how the enthalpy change for the following
reaction compares with that of the reaction in part {iii).
CH3Br(g) + Bra(g) = CH7Bra(g) + HBr(g)

| (2) .
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